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PAPER-FOLDING MACHINE.

 SPECIFICATION forming part of Letters Patent No. 231,853, dated August 31, 1880,

Application filed December 2, 1879.

To all whom it may concern :

Be ‘it known that I, WALTER SCoTT, of
Chicago, in the county of Cook and State of
Itlinois, have invented a new and useful Ii-
provement in Paper-Folding Machines, said
Improvement being part of that deseribed in

-~ Wy application filed March 20, 1876, which is
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taken on the line z z, Fig. 2;
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tully deseribed in the followin g specification,
reference beinghadtothe accompan ying draw-

ings, in which— ,
Figure 1 represents a side elevation of the

folding-machine; Fig. 2, a front-end elevation

of the same; Fig. 3, a longitudinal section

view of one of the folding-cylinders; Fig. 5, a
section of one of the f'olding-cylinder&, show-

ing the method of attaching the gripers; Fig.
0, a sectional view of a folding-cylinder, show-
Ing another method of attaching

. gripers; Fig.,
7, an enlarged view, showing the form of the
gripers when they are to be opened Ly the
creaser; Ifig. 8, a detached view of eccentric
gearing placed upon the shafts of one set of
folders, and Fig. 9 a transverse vertical sec-
tion of the machine. . |
My invention relates to machines for foldin g

paper, giving suceessive folds to sheets of pa-
per as they pass through the machine.
The invention consists in the comDbination .

of a vibrating griper with a rotating creaser
and folding-eylinder; also, in the combination
of a second series of rotating creasers and
gripers arranged at right an gles, or nearly so,

- to other folding mechanism, and also in g arip-
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ing device for seizing the sheet at its rear end
as161s passing through the machine, and there-
by stopping it to make snceessive folds, and
also in various improvements in details of con-
straction, which will be hereinafter more fally

deseribed.
In the drawings, A represents an inelined.

feed-board which is mounted upon a frame of

any suaitable construction to receive and sap-

port the folding mechanism. Just in front of

the feed-board is placed a cylinder, B, at one-

end of which is a driving-pulley, ¢, a small
pinion, a/, and a larger one, . The cylinder
B 1s composed of several sections, b, all placed
upon the same shaft and rigidly fixed thereon.

The cylinder is provided with a ‘series of

gripers, O, which are attached to a rod , 0% g,

Iig. 4, a plan

cylinder the rear edges are

9, passing. the entire length of the cylinder
through the several sections composing it. To
one end of the rod 42, outside of the cylinder, is
rigidly attached a short lever, D% against the
outer end of whichaspring, b, operates, which
is attached to the outer section of the eylin-
der.
of thelever, turns the:griper end so as to hold

This spring, acting against the outer end
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the griper back against the forward face of 6o

slots in the cylinder-sections within which th ey

are placed. | | ..
The gripers may be attached to two Or more

or all of the sections composing the cylinder

at pleasure, and those seetions not o provided
have groovesinline with the bite of the gripers.
. The forward edge of the gripers is slightly
beveled, as
and when placed in position upon the folding-
raised slightly
above the periphery of the latter. The cylin-
der 1s also provided with a longitudinal groove

upon its periphery, directly opposite the oTip-

ers, to accommodate the idle revolution of the
creaser. |

A creaser, C, is attached to
are placed upon a shaft, C/, mounted in bear-
Ings above and a little in front of the cylinder

‘B, and upon one end of which isa gear-wlheel,

¢’y which meshes with the gear-wheel 2.
A vibrating frame, D, is attached to g
rock-shaft, D/, at the lower part of the frame.

‘Motion is communicated to this rock - shaft

Dy means of a counecting-rod, d, attached at
one end to an ari, d’, on-the rock-shaft, and
at the other end to a crank upon a-shatt, H,
which carries upon its other end a gear-wheel,
¢, meshing with the pinion a. | |

At the upper end of the vibrating frame
gripers are attached; but, as there is nothing
peculiar in the construction of either the ori pers
orthe frame, further descriptionis unnecessary.

Bent rods
the frame in front of the cylinder B, which
Support the sheet when it is drawn out by the
vibrating griper-frame. : .

A second folding-roller, G, is placed at the
rear of and below the cylinder B, and is ad-
justable, so that it may be Dbrought into con-
tact with the cylinder B. At one end is a
pinion, ¢, which meshes with the gear-wheel
a® on the shaft of cylinder B. The roller G is

shown in Fig. 7 of the drawings,

arms ¢, which

K are attached to a cross-bar of
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‘also provided with a series of grooves, ¢/, 1n |

wnich conveying-tapes H run around the roll-

“ers over guide-pulleys i, mounted upon a shatt,

h/, and around pulleys /#* at the rear end of
the machine. -

A little above the plane of the tape-con-
veyer is arranged a series of guide-rods, I,
the forward ends of which project beyond

~ their supporting-frame I’ I, and enter grooves

IO
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or spaces in the cylinder B. Just below the
plane of the tape-conveyer 1s placed a stitt

rod or roller, 1%, in front of the shaft L.

Fingers 4 are attached to the front bar of
the frame I/, and a little below them 1Is ar-
ranged another series of fingers attached to
a rock-shaft, K, to which is also attached an

arm, k, bearing an anti-friction roller on 1ts

outer end, which is held in contact with a cam
by a spring on the shaft K, so that whenever
the roller enters a depression in the cam the
fingers i’ are brought into contact with each
other. _

 Below the tape-conveyers is a shaft, L,

“arranged at right angles, or nearly so, to
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the folding-rollers and creaser heretofore de-
seribed. Upon this shaft is mounted a grooved
bar, I/, the front face of which 1s recessed to re-
ceive the outer ends of gripers?, which are fixed
on the front side of the grooved bar upon a rod,
I', and held in position by a spiral spring sur-
rounding the rod. The outer end of the rod
I’ has a crank-arm upon it, which comes in con-
tact with cams Zand P’ as the shaft 1s rotated,
by which the griper-rod is turned sli ohtly and
the gripers opened to receive and release the
paper at the proper intervals.

Rings or disks L? are placed on the shatt L,
which rings or disks serve to support and
guide the sheets, and are cut away ou cach
side of the creaser 1?7, as shown in Iig. 9 of
the drawings. ~

A gear-wheel, 1%, is mounted upon the shaft
L just at the end of the folding-bar, and at
the end of the shaft is an eccentric gear, P
which meshes with a similar gear-wheel, m,
upon the end of a shaft, M, located above the
shaft L. A creaser, M/, is attached to the
shaft M, which operates in connection with
the grooved bar on the shaft L.

- Upon a shaft, N, arranged parallel to the
shaft L, is placed a folding-cylinder, N/, which

is similar in eonstruection to the cylinder B, al-

ready described, except that the gripers #, in-

stead of DLeing fastened to a single rod by

which they are moved, are pivoted separately
and independently to the sections of the cyl-
inder in which they are placed, or are placed

loosely on a single rod running through the

cylinder, and are held in position by means of
separate springs behind each griper.

A beveled-gear wheel, 7/,1is attached to the
forward end of the shaft N, which meshes
with a corresponding gear-wheel, ¢/, upon the

shaft E, and at the rear end of the shaft N

a gear-wheel, n% is attached thereto, which
meshes with the aear-wheel I on the shaft L.
A creaser, 12, is mounted upon the shaft L,
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which operates in connection with the cylinder
N’ in the same way as the creaser G with cyl-
inder B. A roller, O, is placed just below and
a little at one side of the cylinder N’, with
which it is held in contact and operates in the

same manner as the roller G. It is provided

with a pinion, o, at one end, which meshes with
the wheel %2 on the shaft N. The shaft N also
carries a cam, N2, against which the crank k
presses, the cam being of such form as to give

the proper motion at suitable intervals to the

fingers ¢ 7. |
Immediately below the shaft N is located a

small shaft, P, to one end of which a pinion, p,

is attached, which meshes with the gear-wheel
n?, and to the other end of which a beveled
pinion, p/, is -attached, which meshes with a
corresponding beveled gear,r,on theupper end
of a roller, R. A pinion, »/,is attached to the
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lower end of the roller R, which meshes witha

corresponding pinion, 7%, on a roller, R/, corre-
‘sponding to the roller R. This last pair of

rollers is arranged in an inclined position and
at right angles, or nearly so, to the rollers N
and O. Guide-rods 3 are placed on each side
of the rollers R R/, and a second series, 7%, 18
arranged just above them, for the purpose ot
receiving the sheets between them asthey come
from the folding-rollers immediately above

“them.

A rock-shaft, S, is arranged in line with the
rollers R R/, and at some distance forward of

‘them, so as not to obstruct the sheets as they

come from the rollers N O. An arm, s, is at-
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tached to the lower end of the shaft S, to the

outer end of which is fastened an ordinary vi-

‘brating creaser, S'.

A coiled spring, s/, around the shatt 5, oper-
ates to force the creaser S’ down between the
rollers whenever it is permitted to act, and
below the vibrating arm a spring, s% is placed

on the bar 7%, which acts as a cushion to the

vibrating arm s, which strikes against it as it
descends. , .

The rock-shaft S is operated by means of a
connecting-rod, s, attached to an arm thereon,

and the lower end of a vibrating lever, T, piv-.

oted to the frame at ¢, and carrying upon its
apper end a roller, ¢, against which a cam, ¥,
on the shaft II operates, the cam being so
formed as to permit the creaser S’ to be thrown
down quickly by the spring on the rock-shatt
at proper intervals, on the sheet over the roll;
ers R R,

A trough, U, is placed below the rollers R

R/, to receive the folded papers, within which

a, packer, V, reéciprocates for the purpose of
pushing the papers along out ot the way as
they are discharged. Catches or stops % are
attached to the lower side of the receiving-
trough,which hold the loweredgesof the folded
papers from returning as the packer Vis with-
drawn. A swinging cateh or stop, w, s loosely
attached to a pin, W, on the frame of the ma-
chine, and operates upon the upper edges of

the folded papers in a well-known way, to pre-
| vent theirreturn when the packer is withdrawn.
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The packer V is recessed on. its upper and | ment by their elevated rear edges coming into

opened torelease the sheets at the proper mo-

lower edges, to permit of its passing thecatches | contact with the rollers beneath them, which
— and w without interruaption, and it also has'| forces them back; but the gripers on the folder 70
~ anti-friction rollers upon its lower edge. A | I/ are both opened and closed Ly the crank-
5 rod, v, connects the packer to one arm ol a | arm on the shaft to which they are attached
~ Dbell-crank lever, V’, which is mounted loosely | striking against cam - stops suitabl v located.
upon a pin attached to the main frame. To [ The gripers on the vibrating frane in front are
the other arm of the lever V’ the lower end of ‘opened and closed by cam-stops, in the usnal 75
S oan eceentric-rod, o/, is attached, which is oper- | way. | | | |
10 ated by an eccentric, Ii2, on the shaft Ii, and | The eccentric gears I* m are so arranged as
~ this communicates a reciprocating motion to | to retard the motion of the creaser M while
- the packer V. o | - |1t 18 in contact with the folding-bar I/, so that
- The rotating creasers are attached to their | the creaser will rest against the back edge of 8o
~shafts or gear-wheels in such way that they | the groove as it is withdrawn to enable the
15 canbeaccurately adjusted to enter the grooves | gripers to seize the paper more readily.
- inthefolding-cylinders, and theclevises, which 1 do not here claim the tollowing combina-
It is necessary to move to adapt the machine | tions, which constitute the subject-matter of
~ lo sheets of different sizes, are adjustably at- | claims in an application lheretofore filed by me 8g
‘tached to their supports. - and now pending, viz: first, a rotating cyliz-
20  Theoperation is as follows: A bank of sheets | der or carrier provided with nipping-jaws and
~ 1s placed upon the feed-board A, and as motion | a rotating folding-blade, in combination with
o 18 communicated to the mechanism through- | folding mechanism for producing the preced-
v out the machine from the pulley a, the vibrat- | ing fold in the paper, the rotating nippiug-jaws go
Ing griper-frame passes up between the eylin- | and rotating folding-blade being arranged at
25 der B and ereaser C, seizes the lower edge of | right angles to the mechanismn for producin o
a sheet as it is fed down, and draws it forward | the preceding fold; second, the combination,
between the cylinder and creaser, the cylinder | withrotary mechanism for producingaprimary
and creaser being so geared that the former | fold, of a rotating folding-blade, a cylinder or gg
performs three revolations while the latter per- | carrier provided with nipping-jaws co-operat-
30 formstwo, thus permitting the vibrating griper- | ing with said folding-blade to produce a fold
| frame to pass between them, seize a sheet, and { 1n the sheet, said eylinder or carrier being also
draw it forward without interraption. The | provided with a folding-blade co-operating
movements of the mechanism are so timed | with sheet-seizing devices to produce another ioo
that when the sheet is drawn out about half | and parallel fold in the sheet, said mechanism
35 1ts length the creaser comes down upon it and | for producing-the primary fold being arranged
~ bends it into the groove in the cylinder B, at | at right angles to said rotating tolding-blade,
the same time opening the gripers so that it cylinder, or carrier, having nipping-jaws and
may be received. The beveled edges of the | foldin g-blade and the co-operating sheet-seiz- 1og
~gripers facilitate this action of the creaser. ing deviees; third, the combination of the ro-
40 As the cylinder revolves, the creaser soon tating folding-blade and a rotating cylinder
leaves the slot, bat the paper is held therein | provided with a set of nipping-jaws and sheet-
‘bythe gripers, and is carried around and folded gulding devices; fourth, the combination of a |
by passing between the rollers B and G. As | cylinderorecarrier, provided with NIpplg-jaws, 110
it leaves these rollers it passes on to the con- | an independent rotating folding-blade, and
45 veying-tapes H, by which it is carried to the feeding mechanism, whereby the sheets may
- rear between the folding-bar L/ and creaser M, | be fed in between the ends of the folding-blade
~and being stopped at the proper time by the | and cylinder and in a direction parallel to their
fingers 4 4/ catching the rear end a moment shafts; “fifth, the combination of a rotating rig
Just before the wheel reaches the rear stop-bar, | folding-blade, a cylinder provided with nip-
50 I, when the folded sheet is bent into the pingJjaws, and a roller with mechanisin for
groove 1n the griper-bar by the creaser M’,and | producing the preceding fold in the paper, the
the sheet is drawn over the rod 12, thereby | folding-blade and eylinder with nipping-jaws
making another fold, and earried down Dby the being arranged at right angles to the mechan- 120
~ bar in front of the folding-cylinder N yJust as | ism for making the precedin g fold and caused
55 the creaser L?on the shaft Liis brought, round | to rotate; sixth, in combination with the cyl-
- opposite the groove in the ecylinder N’y by { inder or carrier provided with nipping-jaws, a,
whieh it 1s carried around between the eylin- | rotating folding-blade. carried by a shaft and
der and the roller O, another fold is made, and | turning out of contact with the cylinder with 12¢
the sheet is diseharged between the guide-rods | which sald blade co-operates in folding the
6o ' 7 intront of the rollers R R, between which | sheet, in order that a sheet of paper may have
| 1t 1s forced by the creaser S’y another fold is | an open space to enter past the blade shaft or
made, and the tolded sheet is discharged into edge of the folding-blade and pass longitudi-
the trough U in front of the packer V, which | nally between itand the nipping-jaws’ eylinder 130
. reciprocates to move each sheet forward Just | at any time during the rotating movement of
- 65 after it 1s discharged beyond the catches u . | the folding-blade when the blade is not in con-
- The gripers on the .cylinders B and N are | tact with the cylinder. - '
I am also aware that three folding-rolls have
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been heretofore used, the first of which is pro- |
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vided with & folding-blade, the second with a
folding-blade and griper, and the third with

a griper, for the parpose of making two paral-

1e] folds in the same sheet, and therefore 1 do
not claim, broadly, the combination of these
specified devices. | |

Having thus described my invention, what
I claim as new, and desire to secure by Letters
Patent, 18— - | :

1. The combination of a rotating ereaser, G,
cylinder B, provided with oripers, and vibrat-
ing griping-frame D, substan tially as de-
seribed.

9. The gripers n, pivoted to the cylinder and
constructed with their front edges beveled, as
described, in combination with independent
holding-springs, substantially as and for the
purpose set forth. - |

3" The eombination of the eylinder N, grip-
ers n, pivoted directly and independently to
the cylinders, and separate holding-springs,
substantially as described.

4. The continuously-rotating orooved fold-
ing bar or cylinder provided with gripers, In
combination with the rotating creaser-blade
geared to the cylinder, whereby a continuous
and positive rotation is given to said blade
and folding mechanism, substantially as de-
seribed, for producing the preceding fold 1in
the paper, the rotating folding-bar and creaser

being arranged at rightangles to said mechan- |

ism for producing the preceding fold, substan-
tially as and for the purpose set forth.

5. The combination, substantially as de-
seribed, of the creaser-blade M, grooved fold-

" ing bar or ¢ylinder I/, provided with saitable

4.0

20

oripers, creaser L?, griper-cylinder N', au (l
mechanism for producing the preceding fold
in the paper, the creasers, folding-bar, and
oriper-cylinder being arranged at right angles
to the mechanism for making the preceding fold
and caused to rotate, as specified.

6. The inclined rollers B R/, arranged at
right angles to the cylinder N and bar L/, and
having their axes in the same inclined plane,
in combination with the packing-trough U and

packer V, arranged centrally nnderneath the
opening between the rollers, so that the folded

sheets will fall direetly from the rollers into
the packing-trough, substantially as set forth.

231,853

7. The combination of the ecylinder and
creaser B and C, the rotating grooved bar and

creaser I/ and M/, arranged at right angles to

the former, and suitable conveying-tapes H,
substantially as described. |
8. The combination of the rotating creaser

55

M/, grooved bar L/, and rod I? substantially
as and for the purpose set forth. |

9. The combination of the rotating creaser 6o

M/, the rotating grooved folding bar or cylin-

der I/, and mechanism, substantially as de-
scribed, whereby the creaser and bar are

speeded so that the edge of the former moves. .
more slowly than the surface of the groove in 65
which it works while they are in contact, sub-
stantially as-and for the purpose set forth. L

10. The combination of the shafts I and M,
orooved folding-bar L/, creaser M, and eccen-
tric gear-wheels [° m, substantially as and for
the purpose set forth. S

11. The combination of a vibrating arm, s,
carrying the creaser i/, and a cushioning-.
spring, &%, substantially as deseribed. |
19, The combination of the folding bar or 735
cylinder I/, the independent revolving creas-
ing-blade M/, both constructed substantially
as described, and feeding mechanism whereby
the sheets may be fed in between the ends of
the creaser and ecylinder, and in a direetion 8o
parallel to their shafts, as and for the purpose
set forth. | | S

13. The combination of the folding-cylinder
L/, independent revolving creasing-blade M/,
and conveying-tapes H, running parallel to
the shafts of the cylinder and creaser, sub-
stantially as and for the purpose set forth.

-14. The combination of the griper-cylinder

B, having two or more longitudinal grooves,
aud the revolving creasing-blade C, arranged
and geared substantially as described, so that
the former performs a greater number of rev-
olutions than the latter and the creaser enters
the gripers only when the sheet is in position
to make a fold. . |
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WALTER SCOTT.

- Witnesses: -
JNO. C. MACGREGOR,
T, Li. COBURN.
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